In considering formal power series in the X/s over D, there are three rings which arise in the literature and which are of importance. 3 is the full ring of formal power series over D, and is defined as follows (cf. [1, p. 66] ): Let N be the set of nonnegative integers, considered as an additive abelian semigroup, and let S be the weak direct sum of N with itself | A | times. S is an additive abelian semigroup with the property that for any s e S, there are only finitely many pairs (ί, u) of elements of S whose sum is s. Z) [ 
[{X^}]] 3 is defined to be the set of all functions f:S-> D, where (/ + g)(s) = f(s) + g(s) and where (fg)(s) = Σ* t+m f(t)g(u)
for any s e S, the notation Σ t +u= s indicating that the sum is taken over all ordered pairs (ί, u) Proof. In a less general context, Lemma 1.1 is a well known result; we prove only (2) and (3) here.
(2): We let s be the smallest element of S on which / does not vanish and we let t be the corresponding element for g. By definition of π and έ?, π(s) = έ?(f) = i and π(t) = έ?(g) = j. To show that έ?(fg) = i + j, we prove that (fg)(s + t) Φ 0 and that (fg)(u) = 0 for u < s + t. The second statement is clear, for if s' + V == u, then either s' < s or V < t so that f(s') -Oor g(t') -0 and f{s')g{t f ) = 0 in either case. By similar reasoning, we see that (fg)(s + t) = f(s)g(t) Φ 0. Hence (3): By (2), έ?(fg) -m 4-n. To see that fg is a form, we need only observe that fg vanishes on S k for any k > m + n. Thus if weS k , then (fg)(w) = Σu+v=wf(u)9 ('v) and for each such P aίr (^, ^) either π(u) > ?^ or π(v) > n so that /(w) = 0 or flf(t ) = 0 so that = o. LEMMA 
In the first case 3 and suppose that v a {(f + g)(t)) = v*{f + g). Since
Also, if s is the smallest element of S such that v a (f(s)) = v*(f) and if u is the smallest element of S such that v a {g(u)) = v%(g), then it is straightforward to show that
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